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ABSTRACT 

PURPOSE: To make a gate insulating film thin and reduce a threshold 
voltage, by spreading a semiconductor island more than a conventional one 
and leaving a source, drain and gate electrodes and the lower part of the 
entire wiring continuous thereto in an island shape. 

CONSTITUTION: A semiconductor thin film is formed on an insulating 

substrate 1, a conventional semiconductor island, a source, drain and gate 

electrodes and a part slightly larger than a region including a lead-out 

wiring are left as a new semiconductor island 2, other parts are removed by 

an etching, and next a gate insulating film 3 is formed. Then, oxygen or 

nitrogen is ion-implanted into parts 2' except for the operating region of 

the semiconductor film island being insulated. The ion implantation thereat 

is performed in several times by varying acceleration voltages, and thus 



the semiconductor film is perfectly insulated from up to low. 



-0 



<S)Int. Cl.^ 

H 01 L 29/78 
21/76 
27/12 



® B*S4$^/i= (JP) 

7377— 5 F 
8122— 5 F 
8122— 5 F 



® 1^ rp m ® i> 
HS58— 28871 

BgfP58^(1983) 2 ^19B 



^m<o^ 1 



m BS56- 125251 ®% 
®ih m 0856(1981)8 H 12 a 



iI|ifr?rp#[E'h[3]m2fffI 1 



A 



;i(lb5rp^[ZiSJ'l»T72#±fe 



m m ^ 

]. ^ 'jg O ife "^5 

U M ^ (4^ 4ifc ttt © >^ Vj m 

(I) ite i4 -at- <g -t *c U ^ ^ '^SS-\i(immi>- h ^ ^ 

u -r t> ^ Mos KT -uiii vhrr lift yt <d 
f © « fig , ^1 ^ m u rtfi i> i ^ -f ^ ^ 

K © T ^ i -^^ y n* fl^ ^: ^ <^ < .t % J!^ 

a -c 51 $ \\M,f&.m-t>^mm't '^tLhk-^. < -t -^m 
±? w r , J^J^r fiii) M Jtift M ^j- ftu ^ ^ w. , ^> 

(2) PET SrtJ M lift ^ -t K: ^ 4 715 ^> ffi feS <D .ili ^> 



Ip 3if iS ^d'^ f> ^ - h Jfe *t ^ o /-^ ^ n o as o m 

L» ^ O i ^ fiD 40: Jt^ H O 11 iSi (13 |g a, t \^ it, 
t $ » 2 B O aJ- f£ A ^ ^ "b t j + 2 j O 

-5 o m (c f - ^ ^ :fr -r * -fa tE -c, - ^ i» 

7^! 1. X X 0 ^ ' cmT^ jy.±(DK-Xt^T^T35:V^, -tO 

13 <D :^ ff: A H: » f!€ rTn (b t i + 2 o , 4- 2 a 2 O 0? 
K - ^ Xill .^31 13£ ffi -C 1X10=^' Jt^j^ J:; © 

K - X ISt -C 5t t/^ » iil T [Sj t?^ *C U T , -M*^ il$ f4^ n?" Ifll 

Of!Si^<iaiil©flaStfgf4(CA&-4r^ ^i-i^ttAtfeS*^ 

?>ttiS:Ti=-^ib?t ml ge # rf 3^ 0 ss HJ sft' 1 

X % 4J] O «il ->5: fiii 
m m ^ h U K m ix ^ MOS K ^ ;^ ^ Wt . )!|? 



(U 



327 



(2) 



1 m K Tjk n h X ^ K ^ t;^^ >^ m i J: k , 

(C> »|£ (4: UgL 2 r/ic L » -t <0 i^ HC\ k ^ft liS 3 T M 

, y - h I* M t U • ^.^ (4:: <D ^ ^ Itt l/J 4 r 

^ - h IS -1^ 4 liK L » (O .t k <it \^ K i'l ^ ^.U. 

nil 5 r itf »^ , y - x . K ^ >' , y - h <0 ^ =1 ;^ 

f ^ h fTH ^> G , 7 , 8 T fa ^. 'K rr ;P. fr-)" -C =» :^ ^ 

^ y 7t> ^ *^ h ^ ^ cr> i'^ h ^ f\. r Jt <0 'K X 7* 

^ X >^ J. K 4 -c ts! 9 , I 0 . 1 1 ii: 'f^ -^ -n m 
m -i5l n <b 'o r » y - h t ^4 (4; t o <e 

f<fe A < --^ ^ /t V> KC - h ^ fl^- M/ < L 55: >■)■ 

d: vi lb -r . is ^f. ^' - b m ^* ^ rt?. iij! <?:> m fx ^: m 
c , \^ f*: ^ n? < L , <o >^ (JO iim ffii i^i m 

^ ^ V - h r^i -t* rtii i -I- ^ fit K U * 
H: * ^5: . 4^ - h Hi! iS: < ^ S ^ L ft 

•.li IE :<>s .r^ < ?t »3 » ^r* - h vK flf -t* rtfi if^a < t ^ 

lEm^-^i^ <o 'i% m -v. ^k ¥.Mt-r ^ <L h isn^ < 4 ^« 

id rJ* i m K 1£ A <t /L ;t i <D r ?e> 
* rb -t, » % r idt -^ti ( *: CD J^!, -S: ^ (D 4> O i 

L -c ^ fk L -r *[;! lb i*flt 14= o im ^ % -^ * -ttt 
fit ^ dJt ii> ^ ii- 7t a;^ -r * o L ^- or. ^^t. 

m I (D ±K i^MU <r 1^ ^ "fi I mco ^\^i4i¥ 

<o ^ t y - ^ . Ki/^x. 

L fie ^ ^ J6 ;t ^fi lift X b 4> V;- 'F A; A .^tJ ^> 4r ^ 2 

m<D 1 ^ 7t 79: ^f^ >^M*^ O je& 2 t L X JJi U . fill 'O 

^ ^: 3: 5^ ^ X -CKfe ^ U . K V - h 1^ 3 

4- o (rf z, o -f : L -C ^ f-*= flii CO Ji^fe CD 4ib fl3 (i^ (A P:^ ^ 

;t ftp 2 '!C (A ^> (rJ: 5a 5f? $: ^ x /t A L "C ift 

<fc -t- * o -t <o ^ O ^ X ?E A i-± , '(II ili TE =^ 

!4: >L -C git (il 'rf ^ , -1^ '^^ m <0 J: -t^ h T * r 5: $g 

^ ^ ^ ft -r 2> o ^ -r ?4 3 K 1"^ X 5 *^ fli5 

0*1!^^ t i O 5 O m (<C t' - ^i?' * '^ & On iijf •«£ -c 
fS?3S>f;*-vii,ii/^fr±^5JS^ ^ \C - ^ mm^i^ \ 

eco^.+ xfFArX. 5iitm*^<bti-t-2fficO0rc$cD;5T 
e- -f 4 ;jn tft £E 'C , - aft /J£ ^Jl l x 



?5fino358- 28871 (2) 

L ?t « t o X cc * r_ K .c t) , - h ih^. ^ as 
^. r t ;5) o ^ ;t 45- fa m ^ fte «s -^f- -c » >^ 

<on,^ ,hvcUh%i^, f\.^ ^o-c ^ IS <J9 fi. ^ is t -^ c t 
r ^ o ^. 7^ Pil * ?%i ^ O T O ^ 

^ L 7t t<r>myc^t^,'r ^t(¥n'^\kx ^ ^ -^i, 

;i ^^ ft t o .^B ^ (D it?: ti: ^^^^ t« r f18 5(5 *j * v/^ H: ¥3^ S5 

i- A U T fi'i fcli fk -t- ^ t ih -r PJ!j iL i- ^ o 

o ^ 5^ 6 S< $K <o -f >- A W: , m fE ^ 

m 75t T «ft <h * X ^> ?5: J fj-^ T ^7 5 o 

Jil. T fig ffil ^: m X m\ ^ vim -r ^ ^ m 

2 H: ^ ^Tft 'U1 1^ ;n U 7t ^ fio 4- ^ U -c v/^ -?bo 
m 1 1^23 ,n c yt (,t o ass 4^ E t :^ ^ < 1% 

i^.n ^ y <o u tt ^ \^ <o % ro — u h u X u ^ 

(!ieJK!?HI^>^f^5f?^>i^/^*±^5K^>f:4-xQrA 
M) 

10^* ciT^ J|UJi^**K-X:(a:-rr775:V/^ -tcDtt 

:t X fi£ A W: » 5ic iia 7** t> t i 2<' i (- 2a 2 <D /Tr K f - 
^ >ff -6 ';n -ftf fE T , f - ji^ fiift 25J I X 1 0 2 ' 

i[£ it* f*: fiif © T ffii iS «i CD W ^ X 7^-: A CD - O 
i5g-5v5^ib-to;ffl:e^?Pi^So«ti<^<ja^Fl^A^-i r>< 

^ :^ f^K^.m.^ ^ . iU T O 5ft « Xf^ Wt , ^£?fc 

^ inj l: -c » y - h ^ «6 4^:^^f«b» 

■5: fliSf 5 T ^« ^> o ?>: *C v h ij-. - >v 6 , 7 , 

S^^^t. y-:=^,Ki^-<>'CD'Hi^gtSe!Ki2fcJ>*y 

(DXO(C^;^i*:oa^rt«tW-??tD» acDgJtl*^ 
Tfcv/^. 1*K:>'-l'^=(SH:if£^feoioxi) i,:fc;<eK: 

^i-&3Wffi%x<*&o — :3^-cy-h;te«tl5!«:W< 



—328— 



(6) 



A m ^ lU: m m^.rK<^ ^ ^ '<'^ ^ ♦'^ ^ ^ * 

(Jft fe#. tfi J(it- ^ U -C n 1^5'- 5 0. 8 fl« , 5 0 (7.^ f!;jil m 
■/s ^ X m » -1^ '-^ nSf H: • 5 0 0 "0 <?> M ffl Iff 

-r ^ y X V X (.S ill4 ) ^ 7* 7 XT ^ ^> rt,^ U T h ix it. 
HS. 6 0 0 0 X ^ .^f ,11. V g n V rr M l v% ^. , V - h 
fcft fliS Kt ^ v -r iffc Ifi U fie, 7 7 0 to S H)2 

Bil fli v/^ . '^t A: ^ ^ o o o X -^1^ 

O ;^ ^ *Si ^ < . -1^ 75: < «t i 3 0 0 0 X StOi 

^ J(fe fjf U ^ *t n W: ^: * ^» o /c » C fi. >>5 jst, 1/4 
H is vet: ^. ^ ^fc ^'-^ % 

<o^n^^£ m fc.-t t \rc , 1^5 ^ ^ >- (o'-) 1 r.fl @ 

fi *m 1£ Yd EE 4 0 fCV -C K - ^ H. 0 X I 0 ' ^ m-'-^ , 2 

nil @ 8 0 KV -t: 1. 6 X 1 0 * '-irr^ . 3 liii \i 1 z 0 ic v 

T 2. 1 X 1 0 ' ^ cnT^ . 4 hi! 1 9 0 KV r X 1 0^ « 

rjTr'-^ , 5 I'D H H: 2 8 0 KV T 3. G X I 0 • . m'^ -c >f x 

A U 5t . t <D iyt ^ 1 0 0 0 X CD - h Itt M 4 It 

-r fit U T tJ* y - ;^ , K x -(ifl ^> 

5(g ^ X ( 13^-) 4r JfJn fE I 0 t) IC V K - X Ul- 3 X 1 0 

' -c -f --i- V ?K A L ;t a m ^V. \t ^ ^ ^ ^J^ ^ 

m 



?iifiaoS58- 288 71 (3) 
m 5 0 0 'd <D ^ 5fs [?H ^ 1' -r 1 IU3 * o ?t o -t 
«g . m ^ um-r h s ^ m e o ^ o X. o 

^ y *c j: ;5) si02 -cmmx^^ ^ ^ y ~ 
^ ^ ^ itm^ y - ^ » y \y ^ ^ v^ m t ^ f^ m 

5: I'iC 7t 7 0 () 0 X. O A^ -C 1^ U 7t o ^ 'Vi* r\ii *>' U =r >' 

Ilii Jt« n?f frc n ^ S WU ifC i^t L ^: 2 0 0 pp m ?S -tf 
tV. y/ ^ -S: life ffl U yt CD T » <b H ?t Jii -T- rt: p 5-- 

>?i -3 2 0 /i m ih^ X O 0 /im (r> - h -^1 -^ ^ rJ3T Tc ^ 

^ I'^HT r Jk «it U ;t m , VL ?le o i^; iili o 4» o tc }t ^ 

\^ ^ \/^Hf.En fyV — l OV tk C ^ y - ^ , K 1/ -f 
<D 'iive«£ 3 — 5 f^f 7i 7t o -i 7t §^ ifii O in d'j -^5 iift 
'J^ U T 1^ o -c ^ fp 9CI iMp O ri ifil o 56 ^ ^ Ifi 

vft n;] f± y 3 >' iisf ai^i ^ i.^ f-K 4^ feii ^ ^ $) -c d: 

^••J L -r ^- -r <(b i a -4 7t ^ f*^ Jy. ^ <D i» j& , ^Rj ;t 
i--^ 4 m <o X r> ^ ^ - y t y — ^ , y \^ ^ <o 
u^jti.a^fbim^^^mmf^mhZ't^i^'^c i id 

{it . 2 ^± f-l^ HS£ flif , 2' tt -t O 5(5 ,-e> V/^ 



5Ji JtS ^ ^ V fH A U >h * - H ^f!i 

>r.J U T i P> -C •* ^ o 

4. (fit 60 m 0- * 'fi 

ii; I i-::^ ri: >^ (O m U )^ m t i-^ L , (a) H: ¥ 

im . fb) i± n — 3 ' if/f ffii I'iil % (<-') b — b' lef irri N , Pfi 

2 r3 t-J: ^-ic rifi ^4*^ M*- '4 \¥ Jii ^^c s U » fa) ir.t ^H- ifirf » 

(b) d: a - a ' m m , (c) rt: l> - ^ ;tfl ifi) |ia , >a 3 r?KI ir.f. 

4 f<c >c •< ^ ^ A 'C Ji". ^< ^fc t'> f|: ^ n 

m -^ -6 ^- *6 O i-il » :PC 4 M (d -tc 'T^. ^ iWi tO '0^ Ai'ii m 

/r> L (a) rt: ifil V fb) d: a - a ' ftfj I'jg . fc) b - b ' 

(fti -c . 153 ic t: » 

(I) life t* t'k >rG , 2 ••- ^f*- Ki' f4= O , 

2' \4 (o CO ^ 5h X rt A x ») ib^i -5 n 7t 

5 - m v;^ m m m nm, e , 7 , n - - ? h 

- A. , 9 y - ^ Itt <^ . Arl • I f> ^' ^ ^ 



<t Hfi A ifVJ,± 



itt )s^f ly? 
( (i I ife ) 




—330— 



